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In This IssueMapping a New Road for Insulin Secretion
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Dysfunction and loss of insulin-producing pancreatic b cells represent hallmarks of diabetes mellitus. Here, Sumara et al.
report that mice lacking the MAPK p38d display improved glucose tolerance due to enhanced insulin secretion from pancre-
atic b cells. Mechanistically, they show that p38d inhibits protein kinase D (PKD)-mediated insulin granule fission at the trans-
Golgi network, granule transport, and the release of insulin in vivo. p38d null mice are protected against insulin resistance
induced by high-fat feeding and b cell failure triggered by inflammatory mediators such as oxidative stress. The p38d-PKD
pathway thus integrates the regulation of the insulin secretory capacity and survival of pancreatic b cells, both key factors
in the prevention of overt diabetes mellitus.
A Chorus Line of Ribosomes
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The structure of isolated bacterial ribosomes is understood in great detail. However,
little is known about the three-dimensional organization of ribosomes in the context of
translating polyribosome assemblies. Here, Brandt et al. use cryoelectron tomog-
raphy and a template-matching approach to analyze the architecture of polysomes
in translation extracts and live cells. Polysome arrangements were observed in which
individual ribosomes are densely packed in specific orientations where the mRNA is
sequestered on the inside of the assemblies, whereas the polypeptide exit sites
face the cytosol. Modeling of the elongating nascent polypeptide chains suggests
that this arrangement maximizes the distance between nascent chains on adjacent
ribosomes, thereby reducing the probability of interchain aggregation.
Getting Rid of the JNK in Hepatitis
PAGE 249
TNFa-induced death of liver cells is a major contributing factor to the development of fulminant hepatitis. Here, Das et al. use
mouse models with dual disruptions of the Jnk1 and Jnk2 genes to demonstrate that the JNK signaling pathway plays an
essential role in this disease process. Mice lacking JNK1/2 expression in hepatocytes exhibited no defects in the develop-
ment of chemical-induced hepatitis. In contrast, mice deficient in JNK1/2 in the hematopoietic compartment exhibited
a profound defect in hepatitis induction that is associated with reduced expression of TNFa. These results suggest that
JNK may represent an alternative target for anti-TNFa-based therapy and inflammatory diseases.
Old NPCs Never Die, They Just Leak
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Nuclear pore complexes (NPCs) are large multiprotein channels that control the exchange of
macromolecules between the nucleoplasm and the cytoplasm. In proliferating cells, NPCs disas-
semble and reassemble during each cell division. Here, D’Angelo et al. show that NPCs, unlike
other nuclear structures, do not turn over in postmitotic, differentiated cells. Furthermore, NPCs
deteriorated with age, leading to an increase in both nuclear permeability and mislocalization
of cytoplasmic proteins in the nucleus. The findings that nuclear ‘‘leakiness’’ is accelerated
with aging and that a subset of NPC proteins is oxidatively damaged in old cells suggest that
the accumulation of damage in this structure might be a crucial event in aging.
Two-Stepping through Protein Glycosylation
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Asparagine-linked oligosaccharides are attached to nascent polypeptides in the lumen of the endoplasmic reticulum (ER)
by oligosaccharyltransferase (OST). Mammalian cells express two heterooligomeric OST complexes that contain different
catalytic subunits (STT3A or STT3B). Using siRNA to deplete STT3A or STT3B, Ruiz-Canada et al. show that these OST
isoforms act sequentially to achieve efficient N-glycosylation of proteins. The STT3A isoform primarily mediates cotransla-
tional glycosylation of the nascent polypeptide as it enters the ER. Glycosylation sites that are skipped by the STT3A isoform
can be posttranslationally modified by the STT3B isoform prior to protein folding. As glycosylation was thought to occur only
cotranslationally, these results provide important insight into the regulation and recognition of glycosylation sites and protein
quality control.
Cell 136, January 23, 2009 ª2009 Elsevier Inc. 189
Morphing Gradients with Local Inhibition
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A prevailing concept in developmental biology is that cells can acquire positional information by ‘‘reading’’ the local concen-
tration of a morphogen originating from a localized source. Now, Piddini et al. provide evidence that cells within a field do not
read the local morphogen level in isolation. Rather, in response to signaling induced by the Drosophilamorphogen Wingless,
cells produce secondary inhibitory signals that downregulate the output of Wingless signaling in nearby cells through at least
two distinct pathways. These lateral inhibition pathways are important for cell fate acquisition, and the authors propose that
modes of secondary processing enhance the contrast and thus the formation of sharp cell fate boundaries.
Autophagy Is a Picky Eater
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Autophagy is generally regarded as a nonselective bulk degradation process. Zhang et al. now
find an example of selective degradation by autophagy. The authors show that several compo-
nents of P granules, specialized protein aggregates that segregate exclusively into germline
cells and regulate germ cell fate, are selectively eliminated by autophagy in somatic cells during
C. elegans embryogenesis. Zhang et al. also find that the protein SEPA-1 functions as a
bridging molecule to link P granule components to the autophagic machinery, thus suggesting
a mechanism for the preferential degradation of protein aggregates by autophagy.
A Mitotic Driver at the Centrosome Revs Up Dendrites
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Theubiquitin ligaseCdc20-anaphase-promotingcomplex (Cdc20-APC) isacentral regulator ofmitosis incyclingcells.Here,Kim
etal. explorea function for thiscomplexoutsideofmitosis.Theauthorsfind thatCdc20-APC isexpressed inpostmitoticmamma-
lianneuronsand is required for the formationofdendrites, the receptive limbofneuronal circuits. Theyshow thatneuronalCdc20-
APC transmits its dendrite-promoting signal from the centrosome and identify a centrosomally localized substrate as part of the
pathway. The results further elucidate a connection between the centrosome and dendrite development in neurons and suggest
that the centrosome in postmitotic neurons may represent a critical signaling platform for morphogenesis.
Facebook for Tyrosine Phosphatases
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The classical human protein tyrosine phosphatase (PTP) family is critical for the regula-
tion of almost all physiological processes. Barr et al. nowprovide a comprehensive struc-
tural and biochemical characterization of this complex protein family on the basis of 22
high-resolution crystal structures and a family-wide analysis of PTP self-association and
catalysis. The authors also propose a new ‘‘head-to-toe’’ dimerization model for RPTPg/
z that is distinct from the ‘‘inhibitory wedge’’ model and provides amolecular basis for the
inhibitory regulation of this PTP subgroup. Collectively, this family-wide analysis of PTP
structural and biochemical features presents a resource for the study of PTP function.
Analog to Digital in Ras Signaling
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Inorder tomount aneffective immune response, lymphocytesneed to respond inadecisivemanner to receptor stimuli.Daset al.
report that lymphocytes convert graded inputs into digital Ras signaling outputs through two distinct Ras activators, RasGRP
and SOS. Mathematical modeling and experiments in cells demonstrate that positive feedback regulation of SOS elicits binary
outputs and establishes hysteresis, a possible source of short-term Ras signaling memory. In contrast to digital signaling by
SOS, RasGRPsends analog signals but can efficiently prime the SOS feedback loop, resulting in synergy between the two acti-
vators. Predictions regarding the functional consequences of these complementary pathways should stimulate future research.
c-Myc Primes Cells for Reprogramming
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Induced pluripotent stem (iPS) cells can be obtained from fibroblasts upon expression of Oct4, Sox2, Klf4, and c-Myc. To
understand how these factors induce pluripotency, Sridharan et al. analyzed their genome-wide promoter binding in iPS
and partially reprogrammed cells. The authors find that c-Myc-bound genes in partially reprogrammed cells achieve a
more embryonic stem cell-like expression pattern, indicating that c-Myc predominantly acts before pluripotency regulators
are activated. The authors further report distinct contributions of the four factors to the reprogramming process.Cell 136, January 23, 2009 ª2009 Elsevier Inc. 191
